ABSTRACT: The illegal and unsustainable trade in primates is increasingly recognized as an urgent threat to their conservation. From 1997 to 2008, 66 surveys were conducted at bird markets in Medan, North Sumatra, where primates are sold openly. In total,1953 primates of 10 species were observed, the most common of which were the long-tailed macaque Macaca fascicularis (774 ind.), the greater slow loris Nycticebus coucang (714 ind.) and the pig-tailed macaque M. nemestrina (380 ind.). Six of the species observed are totally protected in Indonesia, yet were openly traded. Trade in the remaining 4 species is regulated through a harvest and trade quota system, but no quotas are allotted for them to be traded as pets. Therefore, all trade in primates observed in these markets is deemed illegal. The Indonesian authorities should be encouraged to take action against this illegal trade in Medan. Markets selling illegal wildlife should be closed down, and individuals found illegally trading in primates should be prosecuted.
INTRODUCTION
As illegal and unsustainable trade is increasingly recognized as an urgent threat to conservation, more attention is being given to the issue (Nooren & Claridge 2001 , Grieser-Johns & Thomson 2005 , Shepherd 2006 , seeking solutions to end what can only be described as a conservation crisis. Nowhere is this more apparent than in Asia (Oldfield 2003 , Davies 2005 . While much of the trade is conducted in a legal manner, illegal trade is rife and is often carried out openly, indicating low levels of implementation and enforcement of wildlife laws and regulations (Nijman 2005a , Shepherd 2006 , Ng & Nemora 2007 , Shepherd & Nijman 2007 .
Among the numerous species in trade, primates are among the most familiar. Primates provoke an emotional response from people in most cultures, perhaps due to their kinship with humans, and are therefore the focus of many well-publicized research activities, campaigns and conservation efforts (Eudey 1987 , Cowlishaw & Dunbar 2000 , Nijman 2009 . Despite this attention, many primate species are increasingly threatened, with habitat loss, together with illegal and unsustainable trade, being the primary causes (Nijman 2005a ,b, Geissmann et al. 2006 , Wich et al. 2008 .
Primates are traded for a number of reasons, including for pets, consumption, use in traditional medicines, bio-medical research and for zoos, wildlife collections and the entertainment industry (Kavanagh 1984 , Nijman 2005a . One of the most important sources of primates to meet these demands is Southeast Asia (Kavanagh 1984 , Soehartono & Mardiastuti 2002 , and Indonesia features prominently on the list of source countries for both domestic and international trade.
There are 70 species of primates in Southeast Asia. Of these, more than half are found in Indonesia, the largest archipelago in the world, with ~39 species described to date (Groves 2001 , Nijman & Meijaard 2008 ). Indonesia's primates are threatened to varying degrees by habitat loss, hunting for consumption and use in traditional medicines and capture for the pet trade, as well as for display in zoos and public animal collections (Nijman 2005a,b) .
Indonesia has sufficient national legislation in place to control and regulate the trade in primates, yet enforcement of these regulations is not sufficient (Shepherd 2006 , Ng & Nemora 2007 , Shepherd & Nijman 2007 . Totally protected species, i.e. those not allowed in trade, are covered by national legislation under Act of the Republic of Indonesia No. 5 of 1990 concerning Conservation of Living Resources and their Ecosystems, widely known as 'UU No. 5' or 'Act No. 5' (see Table 2 ). Harvest and trade in species not listed as totally protected is permitted, following an extensive harvest and export quota system to supply both domestic and international markets, regardless of whether the species are listed in Appendices II or III of the Convention on International Trade in Endangered Species of Endangered Fauna and Flora (CITES). Dealers intending to sell non-protected primates locally also require a permit from the authorities. There are no export quotas for species listed in Appendix I of CITES (all commercial international trade in these species is prohibited) or protected by Indonesia's national legislation. According to the national quota, no primates may be harvested for commercial purposes.
Indonesia has further committed to protecting primates by becoming a Party to CITES. All (non-human) primates are listed in the Appendices of CITES. Indonesia has been Party to CITES since 1978 (CITES entered into force in Indonesia in March 1979). The Directorate General of Forest Protection and Nature Conservation (PHKA) is the CITES Management Authority, charged with the administration of the Convention, and is enforced at a provincial or district level by the Natural Resources Conservation Agency (BKSDA). BKSDA is also the agency responsible for enforcing national legislation at a provincial or district level.
Primates have been commercially exported from Indonesia for decades. The international trade has included a wide variety of species, including those that were nationally protected, such as orang-utans Pongo spp. and gibbons Hylobates spp. and Symphalangus syndactylus, but the scale of the illegal trade declined after enforcement efforts on the part of the government were increased in the mid-1980s (Soehartono & Mardiastuti 2002) .
Some species have continued to be legally exported from Indonesia, with the vast majority of these being long-tailed macaques Macaca fascicularis for use in bio-medical research (Soehartono & Mardiastuti 2002) . Since the 1970s, Indonesia has been a major exporter of primates, with record levels of long-tailed macaque exports peaking in the late 1980s at more than 16 000 ind.
In most years, official quota levels were illegally exceeded, triggering the Indonesian CITES Management Authority to increase the quotas (Soehartono & Mardiastuti 2002) . In the early 1990s, the international demand apparently declined, and therefore national harvest quotas were reduced. Around the same time, the international markets began to request that suppliers provide pedigrees of the specimens, and as a result, the first long-tailed macaque breeding operations were established in Indonesia, the first being set up in 1987 and more following over the next few years (Soehartono & Mardiastuti 2002) .
Apart from the commercial trade for biomedical purposes, primates are widely traded as pets throughout Indonesia (Malone et al. 2003 , Shepherd et al. 2004 , Nijman 2005a ,b, Geissmann et al. 2006 . Far more species of primates in Indonesia are traded as pets than for other reasons such as bio-medical research or even consumption. Furthermore, the bulk of the trade in Indonesia's primates for pets is to supply local demand. In this case study, I examine the trade in primates in the province of North Sumatra, and consider aspects such as the species' conservation status, current regulations and legislation and make recommendations for improved enforcement-related conservation efforts.
MATERIALS AND METHODS
Sixty-six surveys were carried out in bird markets (where primates are also sold) in Medan, North Sumatra. While Medan is the third largest city in Indonesia, its bird markets are comparable to those found throughout western Indonesia, including in Pekanbaru (Sumatra), Surabaya (Java) and Denpasar (Bali), but smaller than the major market in Jakarta (Java). Monthly surveys were carried out from 1997 to 2001 (inclusive) and on an ad hoc basis until 2008, with the last surveys carried out in October 2008. The island of Sumatra and off-lying islands harbour 18 species (Groves 2001 , Nijman & Meijaard 2008 . During each survey, all primate species, whether native to Sumatra or not, were recorded.
Unstructured interviews were carried out with all dealers in the bird markets during this survey, with questions regarding trends and sources being asked, as in the studies by Shepherd et al. (2004 ), Shepherd (2007 and Schoppe (2009) . Primates were openly displayed in the markets, and there was no need to resort to undercover techniques. No primates were purchased during this study.
Additional data on the trade in primates were collected from published and unpublished literature, as noted in the 'Discussion'. Information regarding the annual harvest and export quota was obtained from the PHKA.
RESULTS
The national quotas set for 2008 stipulate that the only Sumatran primates that may be harvested from the wild are the long-tailed macaque Macaca fascicularis and the pig-tailed macaque M. nemestrina for use in captive breeding operations only. They cannot be sold as pets and they cannot be exported (Table 1) .
During 66 surveys carried out in the markets of Medan, a total of 1953 specimens, representing 10 species, were observed, including 9 species native to Sumatra ( Table 2 ). The ebony leaf monkey Trachypithecus auratus, native to the Indonesian islands of Java, Bali and Lombok, was the only non-Sumatran species observed during this study. On average, 30 primates were recorded per survey. Of the 10 species observed, the IUCN Red List of Threatened Species lists 4 as Endangered, 4 as Vulnerable, 1 as Near Threatened and 1 as Least Concern (IUCN 2008; Table 2 ).
The species most commonly observed were the longtailed macaque, the greater slow loris Nycticebus coucang and the pig-tailed macaque, with 774, 714 and 380 specimens of each observed, respectively (Table 2 ). Of these 3 species, only the greater slow loris is listed as a totally protected species by national legislation. Long-tailed and pig-tailed macaques may only be harvested in accordance with national annual quotas, but as stipulated in the quotas, they may currently only be harvested for use as breeding stock in registered captive breeding operations.
Based on available information from 1997 to 2008, the average monthly number of primates observed for sale has declined somewhat (Fig. 1) . It is important to note that since 2005, the number of shops selling wildlife in the markets has also declined from approximately 30 in the late 1990s to less than 15 by 2008, apparently due to the fear of avian influenza and the resulting decline in regular customers (Shepherd 2006) . During this time, however, the species composition in the market has shown no significant change (Fig. 2) .
All primates recorded during this study were openly displayed for sale, and as the trade in these species was not carried out in accordance with national legislation and regulations, it can be assumed that enforcement levels are minimal. Six of the 10 species observed are totally protected by Indonesian law ( According to dealers in the market and from direct observations, mortality rates of some species sold as pets, such as the greater slow loris, are high, as many die from infections (after having their teeth removed with pliers), inappropriate food and stress. These animals are relatively inexpensive as far as pets go, and mortalities are not considered a serious issue. Pets such as these are viewed as being easily replaceable. Turnover was difficult to measure, but according to dealers, primates usually sell very quickly.
DISCUSSION AND RECOMMENDATIONS
Lack of resources, both financial and human, have often been identified as the major obstacles to successful enforcement actions in Indonesia (Shepherd & Magnus 2004 , Shepherd & Ibarrondo 2005 . However, the lack of substantial prosecutions is an equally serious factor, and as a result, dealers trading in illegal wildlife have little fear of prosecution (Shepherd & Magnus 2004 , Nijman 2005a , Ng & Nemora 2007 . High-profile species such as orang-utans were not openly displayed and, as was pointed out by Malone et al. (2003) , it is likely that dealers are all fully aware of the national legislation protecting these species.
Indonesia has adequate legislation and regulations to protect primates from over-exploitation (Soehartono & Mardiastuti 2002 , Shepherd & Nijman 2007 . Despite these regulations, illegal capture and trade continues, and the majority of the species observed for sale during this study (representing approximately 37% of the individuals) are listed as protected in Indonesia.
Compared to the trade in primates in Java and Bali, as reported from a survey conducted in 2000 (Malone et al. 2003) , the same 3 species, and in the same order, make up the 3 most commonly traded species (longtailed macaque, slow loris -although this species was not confirmed -and pig-tailed macaque). One difference between the primate trade in Java and Bali compared to Sumatra is that on the former 2 islands the Javan-Bali endemic ebony leaf monkey is commonly encountered, whereas on Sumatra its congener the silvered leaf monkey is the species more often found in trade. Malone et al. (2003) pointed out that Sumatra was a particular source area for acquiring primates to be traded in Java and, as found in the present study, suggested that there were clear links between animal traders in Java and Sumatra.
Based on available information, the number of primates observed in the bird markets in Medan has declined slightly over recent years, but this appears to be due to the impact of avian influenza rather than to fear of legal action being taken against dealers (Shepherd 2006) . The species composition, regardless of legal status, did not significantly change over the period of this study. As there are no quotas for the capture and domestic trade of these species, none of the trade observed in Medan's markets was carried out in accordance with Indonesia's national regulations.
Trade in lower-profile, but totally protected species, such as the greater slow loris, continues to be carried out openly in bird markets. Trade in species not listed as totally protected, but harvested outside Indonesia's harvest and trade quota regulations, is carried out with little fear of enforcement action, as bird market dealers in Medan have never been given quotas or permits to sell primates such as long-tailed and pig-tailed macaques. This problem is not confined to primates, but is symptomatic of other taxa offered for sale in Indonesia, including birds (Shepherd 2006 (Shepherd , 2007 Trade in high-profile protected species, such as orang-utans, has been driven underground due to a combination of enforcement efforts and public awareness campaigns, which largely eliminates opportunistic or compulsive buying and sends a message to the public, viz. that buying these species is illegal and is obviously a punishable offence. While the numbers of primates observed in trade during this study alone would not pose a threat to the species, it must be considered that this trade is widespread, and the numbers reported here should be considered a fraction of the total numbers in trade.
As most of the species observed are recognized as being threatened to varying degrees by the IUCN Red List of Threatened Species, taking action against the illegal capture and trade should be considered a priority for conservation and enforcement efforts. The Natural Resources Conservation Agency in North Sumatra should be encouraged to monitor these markets regularly and to take action against individuals involved in illegal capture and sale of primates. Individuals found unlawfully keeping or trading in primates should be punished to the full extent of the law. Successful prosecutions should be publicized widely by the media to serve as a deterrent for others. Wildlife markets where illegal trade in wildlife is carried out, such as the bird market in Medan, should be closed down by the relevant authorities.
